The quality of teacher judgments about their students ' 
Introduction
One of the main assessment tasks of teachers is to grade their students. This is a very responsible task, because the grades which originate from these assessments determine professional opportunities of the student in the future [1] . However, former research showed that accuracy is not as high as it should be for such important judgments [2] .
One problem which impairs the quality of such judgments is that certain student attributes are used to assess students' ability which are not related to performance in the domain of interest. One attribute which might be used in this way and which might lead to systematic biases is a student's gender [3] [4] [5] . Another student attribute which might have a similar effect as the student's gender is the migration background of a student. The influence of factors like gender or migration background on achievement judgments is especially severe in school systems with a strict selection procedure for different school tracks as it is the case in Luxembourg and Germany. Effects for the students' attributes socioeconomic and migration background could be shown for students in Germany and Luxembourg [6] [2] . The use of such information might influence the judgment in a systematic way. For example, when an attribute of the student is perceived to be associated with certain ability, like male gender and performance in mathematics, a girl should be assessed as less good in mathematics compared to a boy with the same ability, when the information of the gender category (girl) is activated [7] .
The activation of a category depends on certain factors. First, the person who is assessed has to possess certain attributes which are in line with the category, so that the activation of the category is very likely. Second, the judging person has to judge the student in an effortless and efficient way [8] [9].
The continuum-model of judgment formation distinguishes two processes of judging, which can be seen as end points of a continuum [10] . One end of the continuum refers to the category-based strategy of judgment formation, which constitutes a rather effortless and efficient way of judging. By using this strategy of judgment, an activated category may bias the judgment, because judges may neglect individual person information which is not in accordance with the activated category. Thus, the activated category influences the perception, interpretation, and storage of new information [11] . This strategy of judgment is mainly used when the judging person is not very motivated to judge, does not feel very accountable for the judgment, or does not have the ability to make an elaborated judgment. Despite the disadvantages mentioned above, this strategy is used frequently because of the efficiency and the low cognitive effort needed [12] .
The attribute-based strategy of judging is situated on the other end of the continuum. This strategy is used when the judging person is highly motivated to make an elaborated judgment, when the person feels accountable for the judgment, and when the judging person has the ability to make an elaborated judgment. If using this strategy, a judge integrates every attribute of the student into a judgment. Therefore, information processing and storage of person information involve data that are close to the student's individual attributes. A disadvantage of this strategy is that it is very effortful for the judging person [13] [14] .
In the school context, we can assume that teachers have the opportunity the make elaborated judgments due to their professional practice [15] . However, the question is whether the situational circumstances allow for high quality judgments and if the feeling of accountability for the judgment plays a role [16] .
Method
To test if accountability has an influence on the quality of teacher judgments, an experiment was conducted using a simulated classroom approach [17] [18] . A simulated classroom is a computer program. In this computer program, virtual students are presented by their names and pictures to simulate a class.
In the simulated classroom in this experiment, 12 students were presented. Half of the students were male and the other half were female. Furthermore, half of the male and half of the female students in the virtual class were of Luxembourgish origin, while the other half were of Portuguese origin and therefore members of the biggest immigrant group in Luxembourg.
To allow for the activation of a category, the names and pictures used in the study were pretested concerning their typicality. Only pictures and names were chosen which were clearly identifiable as male or female and Luxembourgish or Portuguese. Furthermore, the chosen pictures did not differ substantially on any other dimension (e.g. age, attractiveness).
Mathematics was chosen as the subject to be taught in the virtual classroom setting. This choice has the advantage that clear assumptions are available for the subjectively assumed ability of male and female participants. The stereotype for achievement in mathematic is still that boys should have a higher performance in this subject than girls [19] .
For each of the virtual students, a certain parameter of ability in mathematics and motivation can be programmed. This has the advantage that, compared with to real class settings, the true value for ability in mathematics and motivation is known. For the simulated classroom in this experiment, we programmed a good, an average and a poor student for each group of virtual students (maleLuxembourgian, male -Portuguese, femaleLuxembourgian, and female -Portuguese). A good student solved 100% of the easy tasks, 80% of the medium tasks and 60% of the difficult tasks. An average student solved 80% of the easy tasks, 50% of the medium and 20% of the difficult tasks. Finally, the poor student performed well on 50% of the easy tasks, 20% of the medium tasks and 0% of the hard tasks.
With the simulated classroom, it is possible to record the following dependent variables: a) the order in which tasks were posed to each student, b) the total number of tasks posed to each student and c) the difficulty of tasks posed to each student.
After working on the simulated classroom, participants were asked to rate the mathematical ability and the motivation for each student.
Design and Procedure
The accountability for the decision task was varied between participants. Half of the participants were only informed that they should conduct a mathematical lesson in a virtual classroom. The other half of the participant was additionally reminded that grading of students is a very important task and that grading might have severe consequences for the professional development and the future of each student.
The induction of the categorical information about the students was manipulated in a within-group design, as was gender (see also the description in the method section).
Each participant was tested in an individual session. Therefore, a member of the research team visited the participant at her or his school. The experiment was conducted on a standard 15''-screen laptop in a separate and quiet room at the participant's school.
The experiment started with general information about the experiment and a short practice session to familiarize the participants with the use of the simulated classroom. After the participants were accustomed to the simulated classroom, the experimental classroom session was started. At the beginning of the classroom, an instruction was presented containing the manipulation of accountability (high vs. low). After instruction, the first lesson began. During the lesson, the participant had the opportunity to pose 18 tasks to the students in the simulated classroom. After the 18 tasks, the participants rated all of the students concerning their ability to solve the mathematical problems in the simulated classroom and their motivation concerning this subject. After the first lesson, a second lesson with 18 tasks and the same ratings at the end followed. At the beginning of the second lesson, the accountability instruction was presented again.
The course of each trial during the simulated classroom was as follows: First the participant had to choose whether he/she preferred to pose an easy, medium or difficult task to the class. Dependent on the participant's choice, six easy, medium or difficult tasks appeared on the right side of the screen. In the next step, the participant chose which specific task he/she wanted to pose to the class. After confirmation by mouse click, this specific task was posed to the class. After posing the task, markers (sun symbols) appeared next to some of the student's pictures, signalizing that these students volunteered to give a response to this mathematical problem.
The participant then chose a student to present his/her solution of the mathematical problem. The participant was free to choose one of the volunteering or non-volunteering students. Afterwards, the response of this student appeared on the right side of the screen.
In line with the ability of the virtual student, the presented answers could be right or wrong. To make it easier for the participant, right answer were framed by a green frame, while wrong answers where framed by a red frame. An example of the virtual classroom used in the experiment can be seen in Figure 1 . 
Hypotheses
For ability in mathematics we expected that boys showing the same performance in mathematics as girls would be assessed as more competent when accountability was low. If the accountability was high, no differences in the assessment between boys and girls were expected.
For the difficulty of tasks posed to the student, we expected that more difficult tasks would be posed to boys more frequently than to girls in the low accountability condition. In contrast, when the accountability was high, no differences in the difficulty of the tasks posed to boys and girls were expected.
For the motivation and the number of tasks asked to each student group, no clear hypotheses were formulated. These factors were only taken into account as additional factors.
Additionally, the migration background of the students was taken into account to control for level differences in the dependent variables (rating of students' mathematical ability, rating of students' mathematical motivation, number of tasks posed to each student, difficulty of the tasks posed to the students, and the difficulty of the first task) between boys and girls with or without a migration background. Although stereotypes of students with Portuguese origin do not imply clear advantages or disadvantages in mathematical ability, the migration background might influence teachers' ratings via indirect effects of the student stereotype.
Participants
31 Luxembourgish elementary school teachers took part in this study. The mean value of teaching experience was 14 years. Their mean age was 40 years.
Results
For the dependent variables (mathematical ability, motivation, number of tasks posed, and difficulty of tasks posed), the mean for the first and second lesson was calculated so that information from the first and second lesson could be analyzed. Then the values of all girls were averaged, as were those of all boys, so that the values for boys and girls could be tested against each other. For the mathematical ability ratings, the discrepancy to the programmed ability was calculated and used as dependent variable.
In an analysis of variance with the betweensubject factor accountability, the repeated measurement factor gender (male vs. female), and the discrepancy between the programmed and the rated mathematical ability as dependent variable, a significant main effect of the factor gender was shown, F(1,29) = 3.88, p = .001 , η² = .32. This main effect implies that boys are rated better than girls when they have the same ability in mathematics.
For the interaction between the accountability and the gender of the students, only a marginally significant effect could be shown, F(1,29) = 3.05, p = .09 , η² = .09. On a descriptive level, the mathematical ability of boys was overestimated when accountability was low, while the mathematical ability of girls was underestimated. In contrast, when accountability was high, the mathematical ability of both boys and girls was overestimated, but the ability of boys was overestimated more than that of girls (Figure 2) . No other effects could be shown, all further F's < 1.71, n.s. Additional t-tests investigated whether boys and girls were assessed differently according to their migration status. In both accountability conditions, the mean rated mathematical ability did not differ significantly between migrants and non-migrants, all t's < ¦1.51¦, n.s. (see also Table 1 and Table 2 ).
Analogous to the analysis of rated mathematical ability an analysis of variance was conducted for the motivation ratings with the between-subject factor accountability, the repeated measurement factor gender. In this analysis, only a main effect for the gender variable appeared, F(1,29) = 4.95, p = .03 , η² = .15. The motivation of boys for the subject mathematics was rated as significantly higher than for girls No further effects could be shown in this analysis, all further F's < 1.24, n.s. (Figure 3 ). Again, it was tested separately for each gender group, whether the migration background of the students makes a difference in the motivation ratings compared to students with no migration background. Again the t-tests were run separately for each accountability instruction (high vs. low accountability). For the low accountability condition a significant difference between girls with a migration background and with no migration background could be shown, t(15) = 2.40, p = .03. The motivation for girls with a migration background was rated higher than for girls with no migration background. The motivation ratings for boys in the low accountability condition and for boys and girls in the high accountability condition did not differ significantly, all t's < ¦1.84¦, n.s. (see Table 1 and  Table 2) For the dependent variable frequency of tasks posed, an analysis of variance with the between subject factor accountability and the repeated measurement factor gender showed no significant effects, all F's < 1. This means that girls and boys received the same number of tasks in total and that the accountability manipulation had no effect on the number of tasks posed.
Figure 4. Frequency of tasks posed to boys and girls in the simulated classroom
Separate t-tests for each accountability condition revealed a significant difference between boys with a migration background and boys without migration background in the low accountability instruction, t(15) = 2.25, p = .04. For girls in the low accountability condition and for boys and girls in the high accountability condition, no significant differences in dependence of the migration background were indicated, all t's < ¦.97¦, n.s. (see also Table 1 and Table 2 ).
An additional analysis of variance was performed for the dependent variable difficulty of tasks posed with the between-subject factor accountability and the repeated measurement factor gender. For this analysis, only the main effect of accountability reached significance, F(1,29) = 7.86, p = .01 , η² = .21. In the high accountability condition, the mean difficulty of tasks was higher than in the low accountability condition. No other effects reached significance, all further F's < 2.13.
Figure 5. General difficulty of questions asked to boys and girls in the simulated classroom
Also for the dependent variable general difficulty it was tested if there were significant differences for boys and girls with or without a migration background in dependence from the induced goal. Again, separate t-tests for each subgroup were conducted. Testing for differences in the mean difficulty of tasks posed between migrants and nonmigrants revealed no significant differences, all t's < ¦1.87¦, n.s. (see also table 1 and table 2) . Therefore, the difficulty of questions posed to each student in the simulated classroom was equal throughout all subgroups and conditions. A final analysis was conducted for the difficulty of the first task posed to each student with the between subject factor accountability and the repeated measurement factor gender. The analysis revealed a significant main effect of gender, F(1,29) = 4.21, p = .05 , η² = .12. The first task posed to girls was more difficult than for boys. No further effects reached significance, all further F's < 2.37. For the first task, no difference could be shown between students with a migration background and with no migration background, in the high as well as in the low accountability condition, all t's < ¦1.38¦, n.s., (see also Table 1 und Table 2 ). Therefore, the difficulty of the first question is the same for children with a migration background and without a migration background. 
Discussion
The findings of the experiment with the simulated classroom showed a marginally significant interaction between gender and accountability in the ratings of mathematical ability. On a descriptive level, the mathematical ability of girls was underestimated when the accountability was low, while the mathematical ability of boys was overestimated. In contrast, when the accountability was high, the mathematical ability for both boys and girls was overestimated, but to a lesser degree for girls. The only significant effect of accountability was that the teachers posed tasks with a higher difficulty in the high accountability condition.
Admittedly, some gender effects could be shown in the experiment. The mathematical ability and the motivation in mathematics were rated higher for boys than for girls. However, referring to the first task posed to a student, girls were posed more difficult tasks than boys. The number of tasks posed to boys and girls was equal, without differences in the mean difficulty of the tasks posed to girls or boys.
Additional analyses revealed that not only the students' gender influenced the behavior of the participants towards the students in the simulated classroom, but also a migration background might have an influence. However, an influence of the migration background was only indicated for participants in the low accountability condition. If the accountability was low, the motivation of girls with a migration background was rated higher than for girls without a migration background. In addition, more tasks were posed to boys with a migration background than to boys without migration background.
The finding that girls with a migration background were rated as more motivated than girls without a migration background could be explained by contrast effects. If participants expect girls to be less motivated in mathematics than boys, they might also expect that girls with a migration background are the least motivated students in the classroom. However, in our experiment, the girls in the simulated classroom with a migration background showed the same motivation to take part in the math lesson as girls without migration background and boys (with and without migration background). Therefore, the behavior of girls with a migration background in a simulated classroom might have astonished the participants and therefore the participation of the girls with migration background might has been especially salient for them when they had to rate how motivated the students were. In contrast in the high accountable condition the participants might be more involved in the interaction with the students and were not so aware of the group to which the students belonged.
For the findings concerning the migration background, no explicit hypotheses were derived, because no explicit stereotype for the migration background was assumed, as it is the case for the gender stereotype and mathematical achievement (see above). However, these findings indicate that it might be useful to examine the effect of different migration background on the behavior towards students from different migration backgrounds in further simulated classroom experiments. Albeit, it might be useful to implement other subjects in the simulated classroom, e.g. native language lessons. Concerning languages, there are explicit stereotypes for the performance of boys and girls and for students with a migration background and with no migration background, namely that girls will perform better than boys, and students without a migration background will perform better than students with a migration background.
The comparison of the students with migration background and the students without a migration background supports also assumption that accountability might be used to reduce the effect of stereotypes in school situations. The effects that girls with a migration background were rated as more motivated than girls without a migration background and that more tasks were posed to boys with a migration background than to boys without a migration background were found only in the low accountability condition. These findings are in line with the marginally significant interaction which was found for the mathematical ability ratings. Only in the low accountability condition, girls were rated as less able in mathematics than boys. For the high accountability condition, girls and boys where rated equally. Together these findings suggest that it might be useful conduct further research on the effect of accountability on the quality of assessments in schools. Preferably, further research should be done based on larger sample sizes, because the interaction effects in this study did not pass significance level, despite decent effect sizes.
In sum, the main results of this study showed that boys tend to be favored by teachers. Given the same mathematical ability and motivation, girls were rated as less able and motivated than boys. However, the first mathematical task posed to girls was more difficult than the tasks posed to boys.
Conclusion
In this simulated classroom study, we were able to test the effect of accountability and the effect of the gender category on teacher decisions in an experimental setting.
Positively we can register that the migration background has not a negative effect on the assessment of the students. Instead, girls with migration background were rated as more motivated in mathematics and boys with a migration background got more tasks to solve, indicating a special engagement with these boys.
A limitation of these findings is that the students with a migration background were chosen to represent a specific migration background, namely from Portugal. Although these students are the most common group of migrants in Luxembourg, it limits the generalization of the study's findings to other immigrant groups in Luxembourg.
Another limitation is the relatively short interaction time between the students and the teacher in a rather abstracted experimental setting. In real classroom settings, teachers have the possibility for more extensive interaction with the students as well as a considerably larger variety of possible performance indicators, e.g. additional verbal communication with the students.
Despite all the methodical limitation of this study, their findings might indicate severe risks for real classroom settings.
If girls receive more difficult tasks in the beginning of a math lesson, it is more likely that they will respond incorrectly. On the one hand, this may lead girls to be less motivated to take part in math lesson. On the other hand, this may also shape the expectations of the teacher in a certain direction. The teacher may see girls as less competent than boys because of the higher rate of wrong answers, inducing a self-fulfilling prophecy for the expectation of mathematical ability.
Furthermore, the effect of a self-fulfilling prophecy is also problematic with respect to the preference of teachers, expressed in the mathematic ability and motivation ratings clearly favoring boys. In a study by Rosenthal and Jacobson (1968) [20] , it could be shown that such expectancies may influence the real ability of children. When a certain student is seen as less able, he or she may become less able in solving subsequent tasks. This may be also true for girls. When they are repeatedly exposed to the stereotype that girls are worse in mathematics than boys, they may be impaired in their development of mathematical ability and actually become less able in solving mathematical problems than boys.
These findings may also function as an explanation for the stereotype threat effect, which is still today observed in the STEM-Subjects (science, technology, engineering, and mathematics) [19] . Girls are labeled as less proficient in the STEM domains and often do not receive a good introduction to this domain. After some time, girls label themselves as less proficient than boys and their strategies in preparing for the subjects suffer under these expectations, potentially leading to worse achievements in this area [19] .
However, this experiment also showed a possible starting point for the improvement of this situation. Although the effect for the accountability manipulation was only marginally significant, the assessment of girls was better when accountability was high. Further research in this direction might explain how increased accountability may influence the assessment of girls in the STEM domain. Another possibility for the improvement of the assessment for girls in the STEM domain might be to inform teachers and practitioners about this effect and therefore help to improve girls' self-esteem and work against the demotivation of girls in this domain.
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